INTRODUCTION
Since the isolation of the first stable, crystalline free cat·bene by Arduengo in 1991, 1 N-heterocyclic carbenes (NHCs) have been widely employed as ligands to prepare new metal-based catalysts. 2 One of the convenient synthetic methods to access NHC transition metals complexes is to use the corresponding silver{l)-NHC complexes as transfer reagents to avoid the cumbersome synthesis of free carbenes. 3 Generally, these silver complexes are readily synthesized, without the need to work under inert atmosphere, by reaction of the corresponding imidazolium salts with silver(I) oxide. 4 In addition to their transmetallation ability, Ag(!) NHC complexes are frequently used as antimicrobial agents. They promote a slow release of silver ions th us preventing infections over a large period of ti me. functionalized NHCs which have allowed the formation of cubane-or rectangle-type [Ag.] clusters, respectively. As an extension of these studies, we decided to study the reactivity of alcohol-functionalized NHC ligands with two main objectives: (1) explore their coordination behaviour toward silve1{I) centres and the possibility of an intramolecular coordination of the weaker alcohol donor function, (ii) use these functionalized silver(I) NHC complexes as transmetallating reagents, in particular toward Ni(II) centres because of the potential of the latter complexes in catalytic ethylene oligomerization.
11
In this paper, we describe the synthesis and characterization of a series of alcohol-functionalized NHC silver(I) complexes, attempts to transfer their NHC ligands to different nickel(II) precursors and the synthesis and characterization of ether-functionalized NHC silver(I) and nickel(II) complexes, 
RESULTS AND DISCUSSION

Alcohol functionalization
Cl, 6), respectively, in good to excellent yields (77-93%) (Scheme 2). The complexes 4 and 5 are stable toward light and moisture wh ile 6 is not. Blue crystals were grown from the crude mixture, and their structme determination by X-ray diffraction established that reprotonation of the imidazolylidene moieties bound to silver has occmred, instead of their transfer to nickel, with formation of a mixed tetrachloronickelate 1 chloride imidazolium salt 8 (Figure 3) . Although transmetallation leading to 7 would be accompanied by the precipitation of AgCI, formation of stable [NiCI 4 f appears to be kinetically favoured, thus preventing transmetallation.
We were only able to isolate compound 8 (as hygroscopie crystals) even from carefully dried solvents. The structure of 9 was confirmed by X-ray diffraction on single crystals obtained by slow diffusion of pentane into a saturated CH 2 Cl 2 solution (Figure 4 ).
• H NMR signais were tao broad to provide any valuable 8 information with the exception of a broad signal around 9-10 ppm which could indicate thal reprotonation of 9 has occurred. Unfortunately, X-ray quality crystals could not be grown. Wh ile reprotonation of 9 could be assumed, its pathway is not yet clear and might be due to the acidic proton of the alcohol which could trap the carbene during the transmetallation process.
Silylctlter and ether functionalizations
In order to corroborate thal reprotonation of the carbene ligand in transmetallation step conditions is due to the OH proton of the alcohol, protection of the latter with a trimethylsilyl group (TMS) was attempted. We first protected the imidazolium salt 1 before complexation to Ag(I), using trimethylsilyl Preliminary catalytic studies on ethylene oligomerization were perfonned with 15 in the presence of l 0 equiv. of ethylaluminium dichloride (EADC) and indicate a low to moderate activity with a productivity of 4600 C 2 H 4 (g Ni h)' 1 and a TOF of 9600 mol C 2~ (mol Ni h)' 1 . C 4 olefins were mostly obtained (64 %) with a selectivity of 52% mol for 1-butene.
Conclusion
We have obtained a series of non-synunetric alcohol, silylether or ether functionalized imidazolium salts and their corresponding bis-NHC silver(I) complexes. The cationic bis-NHC silver(I) complexes 4, 5, 6, 9 and 13 were structurally characterized. Access to functionalized alcohol-NHC silver complexes may have an interesting potential for the anchoring of moieties with interesting biological or phannaceutical propetties via formation of e.g. ether or ester bonds. Whereas no direct interaction was observed behveen these oxygen-containing groups and the Ag(I) centre, the presence of an OH group on the NHC ligand was fotmd to be detrimental to applications in transmetallation reactions involving Ni(II) centres since reprotonation of the carbene carbon was observed instead. In contras!, the etherfunctionalized NHC nickel(ll) complex 15 was readily obtained from 13, emphasizing the potential of ether-functionalized NHC silver(I) complexes to act as efficient transmetallating agents. We are currently using this approach to synthesize a series of ether functionalized NHC Ni(ll) complexes for ethylene oligomerization pm·poses.
